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(60000)Btu/hr Split Unit 5 _eul OB FID et 505155 9 Fligel 30 jsuill spda sy (85 0l aulae

Cooling Natural gas
Model d : i at;
Bran capatity (m*/hr) Electrical Data
AcF-61)/2 Robur 4.97TR 2.51 B20watt (230V-30H:-1ph)
ARlcA-6.5-1 Yekta 4.8 - T.6kw (B.Tkw({3R0V-50Hz-3ph)
AAc-010 - - - LIKw (8. 7kw(380V-50Hz-3ph)
AUG30R,AOG3IRB
(332 ¥ slaa) 0,General 5TR : 3.45%2=6.9kw (230V50Hz-1 ph)

492 &l y ¢ Full load D030 4y 3,5 08 ole £ a5 Jw 3 jsw)lf s slis 5 60 (6556l U uas
olfiws e - (gl 1 el 10 Juie joc 3 e9lie 3 515 el 1Y

2328 )3 S8l 55560 8 0e=12 X 0,820 =9.84  wait

olo K5 J LK, (6 il b uoe = 9.84 x 31 = 305,04 kwatt

(ool )Jln G )3 % 538 (55 551 8 a0 = 305.04 X 4 =122.016 kwatt

Juo 10 Suio poe (8l Juw K 23 oliwd F 1+ (gl (5530 b puae = 122,016 X 600 X 15 = 10,981,440 kwatt

a8 plasl o L8 5§ s 4y s ailitle 755 = (103 x aslale 3 yuae bousgio -3956) Rail

(o ) wols oS Yoo 05 G e =aS b = 103 x305.04 — 3956 = 27,463.12  Rial

jﬁﬁ&ﬁm@ph@¢¢ﬁ=aﬂ;lm

welee 3uo a0 Y = (27,463.12 ) x 0,03 = 823.8 Rial

Ailass 5 P)lye Dluwinl b ole G 30 @i b J5 2ex = 28,287 Rial

Joo 10 aude pac gl Jlo s olfiws 70 (5l 5 0 Al js IF >0 = 28287 x 4 x 600 x 15 = 1,018,332,000, Rial

19w)05 Jus )5 5))l opas

350 <52 33 3 (65 55l b yuae= 2.51% 12 =30 m*

ole <G )3 I (63 55l b uae =30 X 31 =930 m’

Jbs 3 93 SIS 63,0l 3 riae =930 X 4=3720 m*

oliws -+ (gl 3 (55 51 55 a0 = 3720 X 600 = 2,232,000 m®

(b &) U a8 4m5 gubwl 5 15 ais s z» =735 Rial =75 x 930 = 69,750.

slo (53 aigs Ap
wlaissT = 3,298. Rial

e ee= (69,7504+3298 ) x 0,03 = 2,191 Rial

ailsale ais 38 F 5 = (69,750+3298)+2191=75,239 Rial

Jlo 5 )3 450 755 = (75,239 ) x 4 = 300,956 Rial

Jlo 10 o pac (§los Jlw 23 olfiws -+ (sls A5 ais 50 Z = 300,956 x 15 x 600 = 2,708,604,000. Rial

Y



o B ol 03 ¢/0 ,3loe s (53350 (555) bpas

280 Ko 0 G alll g il 3 sne = 12 X 8.7 = 1044 kw

olo X5 3 L5000 (50 U5 juae = 104.4 % 31 = 3,236.4 kw

((ola & 3,515 )l S5 03 S 000 55 20l b pune= 3,236.4 X 4 = 12,945.6 kw

Jh 18 dsie s (510 Jl 33 olus F+ - (80 (83000 5 sune= 600 X 12,945.6 % 15 = 116,510,400 kw
bl JBY 50 o 58 abiale & 50 = (884 % ailale ui uas slass - 411,056 ) Rial

(og cmisa ) M ag KW F oo Sl s ol s o330 00 56 = 884 % 3,236.4 — 411,056 = 2,449,921 6 Rial
ahé;&ﬁ?&y%ﬁm@{:ﬁ=ﬂ3&4ﬂ. Rial

oMse s ss = (2,449,921.6 + 533,348 ) % 0.03 = 89,498, Rial

Shass 3 plss wabiial b ole o 3 ais3s J5 = (2,449,921.6453,334+89,498) = 3,072.767.6 Rial
oo W st sl B s olins B gl 300 i G 7 0= BOT2T6T6 % 4 % 600 X 18 = 1 10,619,633.600,

e S5 (03 0 ) sphit unit ¢85 )Pl thpos
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| 1- INTRODUCTION

In the long history of human-being, the air
conditioning of premises has been considered as
a main requirements for the life.

For achieving to these targets, different
solutions, appropriate to the climatic. Social and
economical conditions, have been developed.
Nowadays, as these requirements are more vast
and more popular, main important factors such
as saving energy, preservation of environment,
the investment, ease and costs of maintenance
and operation, are very significant for selecting
the relevant equipment.

- Energy efficiency: utilizes clean burning gas
energy, making it extremely effective and cost
effective.

- Cooling & heating, both in one unit.

- Multiple functions: various models to choose
from one master outdoor unit will serve up to 3
indoor.

- Units, greatly reducing electrical
consumption, exceeding governmental energy
guidelines and making it a wvaluable
environmental friendly device.

- Offsets electricity supply shortages in peak
seasons by utilizing a more cost-effective gas
technology.

- environment friendly: does not use ozone
depleting Freon gas.

- Incorporates a patented germicidal indoor air
handling unit for a cleaner and refreshing air
delivery.

| 2- PREAMBLE

Considering the importance of optimization of
the utilizdtion of different sources of energy
(fossil fuels, solar energy and waste energy) and
omission of the unfriendly sources to the
environment stemming from the refrigeration
systems, which were one time considered
insignificant, but nowadays, they are even
threatening seriously the life of human being on
the earth and the earth herself such as CFC &

HCFC and noise pollution and global warming,
The advantages of lithium bromide-water
absorption chillers, against the other type of
refrigeration systems, is increasingly obvious
and apparent. That is the reason why the
development of this kind of chillers growing in
the industrial sector so rapidly and a lot of
famous and competent companies are
concentrating on the developing new products in
this field.

However, in the refrigeration system based on
above kind of absorption system, the increase of
cop has had essential importance, from point of
views of both clients and manufacturers.

In this field, the steam fired double effect
absorption chillers, with the cop equal to 1.2 has
a lot of positive aspects, considering the saving
ofthermal energy.

| 3- CHILLING CYCLE

This chiller remarkably efficient two-stage
absorption refrigeration cycle uses water as the
refrigerant and lithium bromide as the
absorbent. It is the strong affinity these two
substances have for each other that makes the
cycle work. The entire process occurs in
hermetic vessels in an almost complete vacuum.
The large diagram above indicates the complete
chilling cycle. The six steps are detailed here and
on the next page, with corresponding numbers in
the diagram to show where each step takes place.
Iwo-stage absorption chilling cycle is
continuous; however, for the sake of clarity and
simplicity, itis divided into six steps.

| 3-f-'1—-.---’5nlutimif.pumpj heat Exchangers

A dilute solution of lithium bromide and water
descends from the absorber to the solution
pump. This flow of dilute solution is split into
two streams and pumped through heat
exchangers to the first-stage generator and to the
second=stage generator. Exclusive two-way
split of solution flow virtually eliminates the
possibility of crystallization (solidification) by



allowing the unit to operate at much lower
solution concentration and temperatures than
series flow systems.

A heat source heats dilute lithium bromide
coming from the solution pump/heat
exchangers. This produces hot refrigerant vapor
which 1s sent to the second-stage generator,
leaving a concentrated solution that is returned
to the heat exchangers.

The energy source for the production of
refrigerant vapor in the second-stdge generator
is the hot refrigerant vaor produced by the first-
stdge generator. This is the heat of ytc's
remarkably efficient two stage absorption effect.
The refrigerant vapor produced in the first-stage
generator 1s increased by 40% at no additional
expense of fuel. The result 1s much higher
efficiency than in conventional systems.

This additional refrigerant vapor is produced
when dilute solution from the heat exchanger is
heated by refrigerant vapor from the first-stage
generator condenses into liquid giving up its
heat, and continues to the condenser.

Refrigerant from two sources (1) liquid resulting
from the condensing of vapor produced in the
first-stage generator and (2) vapor produced by
the second-stage generator enters the condenser.
As the liquid refrigerant enters the low pressure
of the condenser it flashes to vapor. The two
sources of refrigerant vapor combine and
condense to liquid as they are cooled by the
condenser water. The liquid then flows down to
the evaporator.

Refrigerant liquid from the condenser passes
through a metering valve and flows down to the
refrigerant pump, where it is pumped up to the
top of the evaporator. Here the liquid is sprayed
out as a fine mist over the evaporator tubes. Due
to the extreme vacuum (6 mm hg) in the
evaporator, some of the refrigerant liquid
vaporizes, creating the refrigerant effect. (this
vacuum 1is created by hydroscopic action the
strong affinity lithium bromide has for water- in
the absorber directly below).

The refrigerant effect cools the returning system
chilled water mm the evaporator tubes. The
refrigerant liquid/vapor picks up the heat of the
returning chilled water, cooling it from 12 cto 6

¢. The chilled water is then supplied back to the
system.

As the refrigerant liquid/vapor descends to the
absorber from the evaporator, a concentratde
solution coming from the heat exchanger is
sprayed out into the flow of descending
refrigerant.

The hydroscopic action between lithium
bromide and water and the related changes in
concentration and temperature result in the
creation of an extreme vacuum in the evaporator
directly above. The dissolving of the lithium
bromide in water gives off heat, which is
removed by condenser water entering from the
cooling tower at 32 ¢ and heaving for the
condenser at 37 ¢. The resultant dilute lithium
bromide solution collects in the bottom of the
absorber, where it flows down to the solution
pump.

The chilling cycle is now completed and begins
againatstep 1.
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The three steps in the heating cycle are
summarized in the diagram above. Paragraph
numbers to the right refer to the steps in the
process; corresponding numbers 1n the diagram
show where each step takes place.

1. Dilute lithium bromide solution is heated by
the energy source in the first-stage generator.
This drives off refrigerant vapor and leaves
concentrated solution.

2. The hot refrigerant vapor gives up its heat to
the system hot water exchanger and condenses
to liquid as the heat is removed.

3. The condensed refrigerant liquid returns to
the first-stage generator and the cycle begins
again.
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N 5- CHILLER-HEATERS

Whereas, the refrigeration, heating and sanitary
hot water could be prepared by chiller-heaters,
therefore three equipment in mechanical room
shall be merged in one equipment that is chiller-
heater. Consequently, the mechanical room area
shall be reduced to halfof conventional system
Whereas, the double effect absorption chiller
type, therefore, is a reduction of 30 percent in
thermal energy consumption will be occurred.
Whereas, the cooling coil (evaporator) in
summer and the heating coil in winter shall be
the same coil, therefore, during the change of the
season no preparation of the piping system shall
be required, in contrary to the conventional
system.

Where as, the boiler, the chiller. and sanitary

water heating coil are merged, the length of

pipes and the number of valves and fittings in
mechanical room shall be reduced.
Whereas the boiler and chiller are merged, their

electrical panel shall be merged and the length of

cables, the number of control panel in
mechanical room shall be reduced.

6-DESCRIPTION OF CHILLER-HEATERS
@PERAT!EJN IN COOLING, HEATING
AN D DOMESTIC HOT WATER MODES

The Li Br diluted solution, after passing trough
the exchangers, enters into the high temperature
generator. The combustion will be taken place in
the furnace and the heat released will heat the
diluted solution with the flue gas of up to the
temperature of 1400 c. In this condition the
diluted solution will boil and gives out the vapor.
The vapor produced, after passing through the
separators, will enter into the tubes of low
temperature generator. Here, the vapor shall be
transformed into liquid and the heat released

shall heat the diluted solution. Thereby, the
diluted solution, shall boil and gives out vapor.
The condensate produced at the outlet If low
temperature generator and the vapor produced in
the low temperature generator, shall enter into
tie condenser. The liquid produced in the
condenser, shall enter into the evaporator space
and as the pressure here is (6mmhga). Therefore,
the water liquid shall be evaporated and absorbs
the heat of chilled water circulating inside the
evaporator tubes and its temperature shall be
reduced to about 7° C.

On the other hand, the strong solution produced
in the generators, after going through the heat
exchangers, shall enter into the absorber and
shall absorb the wvapor produced in the
evaporator. The diluted solution produced
hereby, after going through the heat exchangers
shall be send back to the generators, and the
cycle shall be repeated again and again.
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~ An Introduction To Chillers

In the heating mode, only the high temperature
generator and evaporator coil and heat
exchangers shall be in operation and other
subsystem such as low temperature generator,
absorber and condenser shall not carry out any
functions. The solution in the high temperature
generator shall be heated to such a temperature
that give off the vapor. The vapor produced as
such, shall enter into the evaporator coil space
and shall be liquefied. Therefore, the thermal
energy released, shall increase the temperature
of the water circulating inside the tubes. The
liquid water produced shall be poured in the
absorber and shall be mixed with the liquid
present in the absorber and the solution
produced as such, shall be send back towards the
high temperatures generator and the cycle shall

go on continuously. During the heating mode,
the high temperature generator shall be
operating similar to a vacuum boiler. In case the
temperature of

outlet hot water to be around 65 c, the pressure in
the generator shall be about 400 mmhg. In this
situation, the solution temperature shall be about
110 ¢ and the flue gas temperature shall be 160 c.
In the heating mode, the warm water
temperature shall be at most 95 c.

While the machine is neither in cooling nor in
heating mode, the chiller-heater shall provide
the building with the domestic hot-water for
sanitary system.

In this case, only, the high temperature generator
shall be in operation.
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| 7- BENEFITS

Utilizes natural gas energy instead of

electricity for cooling and heating, all in one

self contained unit.

- Energy efficiency: utilizes clean burning gas

energy, making it extremely efficient and cost

effective

- Cooling & heating, both in one unit.

- Multiple functions: various models to choose
from one master outdoor unit serve up to 3

indoor units, greatly reducing electrical

consumption, exceeding governmental energy

guidelines and making it a valuable

environmental friendly device.

- Offsets electricity supply shortages in peak

seasons by utilizing a more cost-effective gas

technology.

- Environment friendly: does not use ozone

depleting Freon gas.

- Incorporates a patented germicidal indoor air

handling units for a cleaner and refreshing air

delivery.

System features

- Remote controlled operations of cooling &

heating functions.

- Cooling & heating, both utilizing natural gas

energy.

- Promotes a more efficient and reliable energy

consumption by a proportional control.

- Stainless steel components with strong

internal structural design.

- Single-body internal design.

- Incorporates an internal cooling tower system.

- Extremely quiet operations.

(specially designed to curb noise emission better

than a conventional air conditioner)

- Incorporates an internal cold/hot water pump

design.

- Cooling tower, cooling fan, solution pump,

burner all self controlled to current load

conditions.

- Installation time has been greatly improved

over previous absorption chiller models.

- Produces a refreshing natural cool air with

chiller water at temperatures of 6.6 ° F

An Introduction

; {c Chillers

Iy



An Introduction To Chillers

(SaSEERATING DIAGRAM

- refrigerant: water, solution: libr

- utihzes the evapoation of water in low
pressure and low temperature

- chilled water, inside of tube, is cooled by
evaporation latent heat and supplied to indoor
unit

- evaporated water vapor is absorbed into
solution of absorber

- water vapor from generator is condensed by
cooling water

- condensation heat and absorption heat are
rejected by cooling water

- diluted solution moves to generator and is
concentrated by gas burner.

Condenser :

5\

Cooling
Tower

i
4 iX e

- hot water is generated in tube inside of
evaporator.

- hot water is heated by water vapor generated in
generator

- hot water is supplied into indoor unit

-+ Generator




- INSTALLATION &
| HEATING INFORMATION

1. Outdoor installation

Residential chiller unit was designed for outdoor
installation. For indoor installation, please, refer
to the "indoor installation" manual for proper
installation instructions. Install in a well
ventilated area.

2. Gas & electricity connections

Before installing the outdoor unit, please
confirm both gas and electric line connections
with unit's labels.

3. Location
Do not install near fire hazards and accelerants,
such as gasoline, ammonia, paint thinners, acids

>

etc. Install in a well ventilated area.
Malfunctions and flucuation in performance is
possible ifinstalled in an enclosed area.

4. Installation area requirement
Outdoor unit must have sufficient space on all
sides, refer to below diagram.

5. Handling

Do not tilt the unit by more than 30 degrees
while transporting. Unit may not start properly if
the imternal solutions are shifted from their
proper chambers.
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